Abstract-Consumer ratings of satisfaction with treatment are rarely used as measures of treatment outcome. This study examined the relationships between service ratings and psychometric outcomes of patients receiving pain-management services in a tertiary teaching hospital. A group of 122 patients who completed a multidisciplinary pain-management program rated their satisfaction with and effectiveness of services received and changes in their pain condition and quality of life (QOL). They also completed pre-and posttreatment measures of pain severity, pain interference, depression, and disability. Pain severity, pain interference, and depression significantly decreased following treatment. The patients' ratings of services were significantly associated with outcome measures. Pre-to posttreatment changes in pain severity and pain interference were associated with treatment satisfaction and effectiveness, improvement in pain condition, and QOL. Pre-to posttreatment change in disability was significantly related to ratings of treatment effectiveness, improvement in pain condition, and quality of life. The findings suggest that pain intensity, pain interference, and disability are important outcome dimensions of pain-management programs.
INTRODUCTION
In this age of accountability, patient feedback, usually on satisfaction with services received, has become a staple for many hospitals and health service providers. An advantage of patient satisfaction ratings is that they offer a low-cost, convenient assessment of the patient's perception of benefit from services. Numerous studies have found that a good patient-provider relationship may lead to a number of positive outcomes [1] .
Despite the popularity and convenience of patient satisfaction ratings, very little research has studied how they relate to changes in specific treatment outcome domains; what little research has been performed suggests that the association between patient satisfaction and functional treatment outcomes varies. For example, one study found that treatment satisfaction was poorly related to objective functional scores among patients who received limited wrist fusion [2] . Although most patients in this study indicated that they were satisfied with the results of their surgery, their objective posttreatment wrist-functioning scores were mostly in the fair-to-poor range. Similarly, satisfaction with care was not related to functional status and anxiety among patients who were admitted to a rehabilitation unit after hip or knee surgery [3] . A study on older hospitalized medical patients found that patient health status at discharge, rather than degree of improvement or decline, was related to treatment satisfaction [4] . Thus, patients with similar health status at discharge reported similar levels of satisfaction, regardless of whether their status had improved, declined, or stabilized since their admission.
A survey of adolescents who underwent surgery for idiopathic scoliosis found that 73 percent were satisfied with the cosmetic results. Preoperative psychological difficulties and unrealistic expectations regarding the cosmetic results were associated with patient dissatisfaction or neutrality [5] . Research on patients with chronic pain indicated that expectation of pain relief following total hip and knee arthroplasty was related to subsequent functional ability [6] . This finding suggests that patient expectation may influence treatment outcome; however, patient satisfaction with and effectiveness of pain services were not assessed in this study. In another study of patients who underwent automated percutaneous lumbar discectomy, satisfaction was not related to pain relief but age was; specifically, younger patients reported better outcomes [7] .
Multiple studies of postoperative patients have examined the relation of reported pain intensity to satisfaction with pain treatment. Small but significant negative correlations between pain intensity and treatment satisfaction have been found in surveys of postoperative and other hospitalized patients [8] [9] [10] [11] . Typically, patients report satisfaction with treatment even when pain management is not optimal [11] [12] [13] [14] [15] [16] [17] [18] . Perceived control over pain, communication with providers, and effectiveness of pain medications are other variables that have been associated with treatment satisfaction [8, 11] .
Several studies of patients with chronic pain have examined the relation of pain intensity and satisfaction to pain management. An evaluation of patient perceptions in a multidisciplinary pain program found that patient ratings of the helpfulness of the entire program correlated significantly with patient ratings of decreased pain intensity, reduced disability, and improved coping [19] [20] . A global rating of treatment satisfaction was significantly correlated with changes in pain, depression, and anxiety in a small sample of patients who attended a specialty clinic for pain management [21] . The strongest predictors of satisfaction, however, were patient perceptions of improvement in daily activity, the belief that their evaluation was complete, and the belief that clinic procedures were well explained. A study found that more than 75 percent of cancer patients with pain were satisfied or very satisfied with their overall pain management [22] . The significant predictors of satisfaction included the patient's report of long-term pain relief, whether or not the patient was told that pain treatment was an important goal, and the patient's willingness to take opioids.
In summary, some studies have found statistically significant but modest associations between patient satisfaction or perceived effectiveness of care and measures of treatment outcome among patients with pain. These mixed findings may be due, in part, to differences in the patient populations and variability in the tools used for assessing satisfaction. Moreover, to date, researchers have tended to examine associations between a very limited number of satisfaction ratings and treatment outcome variables in any one study. Given the frequent use and simplicity of satisfaction ratings, further exploration of their potential validity for assessing treatment outcome makes sense.
The present study explored the association between patient satisfaction ratings and treatment outcome with the use of multiple measures. Based on our literature review, we hypothesized that patient ratings of treatment satisfaction and effectiveness would be significantly associated with pre-to posttreatment changes in pain intensity, pain interference, and disability. We also hypothesized that posttreatment ratings of change in pain condition and quality of life (QOL) would be significantly related to pre-to posttreatment changes in pain intensity and pain interference.
METHODS

Participants
This study involved patients with chronic noncancer pain who were referred to the Integrated Pain Management Program (IPMP) of the Michael E. DeBakey Department of Veterans Affairs Medical Center (VAMC), a tertiary teaching hospital. The IPMP is a multidisciplinary outpatient pain assessment, consulting, and treatment program that receives referrals from various surgical, medical, and psychiatric departments within the hospital. Patients referred to the IPMP have often received pain treatments in other VAMC clinics. Therefore, they had typically been experiencing pain for months, if not years, prior to their IPMP referrals. Prior to their initial assessment in the program, patients completed a packet of selfreport questionnaires. Instructions for completing the questionnaires were identical to those given by the authors who developed the measures. The questionnaire packet was mailed to patients along with a cover letter that explained the goals of the program. Patients were informed that the questionnaires were primarily for clinical purposes but the data might also be used for program evaluation and research. Prior to analyzing the data, we obtained approval from the Baylor University Institutional Review Board.
Treatment Program
The IPMP is a joint effort of the anesthesiology, physical medicine and rehabilitation (PM&R), and psychology departments. A pain anesthesiologist, a pain psychologist, and a physiatrist interviewed all patients. An individualized treatment plan was developed for each patient at a multidisciplinary conference. A typical plan included various combinations of pain medication; nerve blocks; PM&R services, such as physical therapy and transcutaneous electrical nerve stimulation; biofeedback; patient education/support groups; and psychological counseling. All referred patients agreed to participate in the program. From 6 to 9 months after the implementation of the treatment plan, the patients were seen for a review of their treatment progress. Approximately 50 percent of the treated patients attended a review session. As a part of this follow-up interview, they were asked to complete a ratingof-services form and a questionnaire packet identical to the initial assessment packet so that their responses to the outcome assessment tools could be compared across time.
Sample
A total of 122 patients who attended a review session and completed the treatment and assessment measures were included in the data analysis. The average patient age was 50.8 (standard deviation = 11.4, range = 22-82). Most (85.3%) were at least high school graduates or had received a general equivalency diploma (GED), 12.8 percent were college graduates, and 1.9 percent had less than a high school education. The majority of patients were male (90.3%). Although most were white (62.4%), 22.6 percent were African American, 4.6 percent were Hispanic, 0.5 percent were other, and 9.9 percent did not respond to this item. Approximately half (52.8%) of the patients were married. The primary pain sites were the back (39%), leg or arm (32%), neck and shoulder (19%), and other (10%). Almost half (48%) of the patients were already receiving disability compensation for a painrelated condition, and more than half (58%) indicated that they had been disabled by pain for more than 5 years.
Measures
The measures of pain and functioning analyzed were the Center for Epidemiologic Studies Depression Scale (CES-D) for assessment of depression, the RolandMorris Disability Questionnaire (RMDQ) for assessment of disability, the Interference scale of the West HavenYale Multidimensional Pain Inventory (WHYMPI) for assessment of how pain has interfered with the patient's life, and the Pain Severity scale of the WHYMPI.
The CES-D was developed for assessment of the presence and severity of depressive symptomatology in the general population [23] . The CES-D includes 20 items that are answered on a 4-point scale (0 = rarely, 3 = most of the time) and results in scores that range from 0 to 60 (higher scores indicate greater depressive symptomatology). The CES-D has been widely used in pain research [24] [25] [26] and has adequate reliability and convergent validity [23] .
The RMDQ [27] , derived from the Sickness Impact Profile, was developed for assessment of disability associated with back pain. RMDQ items focus almost exclusively on the physical dimensions of disability [28] . Subjects indicate which, if any, of 24 statements describe them today and are related to their pain. (For example, "I stay at home most of the time because of my pain.") Scores range from 0 to 24, with higher scores indicating greater disability. Research supports the validity and reliability of the scale for assessing disability among persons with mixed chronic pain problems [29] and lowback pain [28, 30] .
The Interference scale of the WHYMPI consists of 11 items that assess how pain has interfered with daily activities and functioning, including the ability to work, enjoy family, participate in social and recreational activities, and perform household chores [31] . Scale scores range from 0 to 6, with higher scores i3.3icating greater perceived interference with daily functioning. The Interference scale is reported to have an excellent internal consistency of 0.90 and a test-retest stability of 0.86 [31] .
The Pain Severity scale of the WHYMPI was used for assessment of pain severity [31] . This scale consists of three items that assess pain intensity and suffering. Scores range from 0 to 6, with higher scores indicating greater pain intensity and suffering. The scale is reported to have an internal consistency of 0.72 and a test-retest stability of 0.82 [31] .
We obtained ratings of services by asking the patients to rate on an ordinal scale such factors as satisfaction with services, effectiveness of services received, and changes in pain condition and QOL as a result of treatment received. Thus, we targeted not only patients' treatment satisfaction but also their perceptions of treatment efficacy and of changes in pain condition and QOL following treatment. Patients were asked to rate their overall satisfaction with pain services as "low," "medium," or "high"; the overall effectiveness of received pain services as "not effective," "somewhat effective," or "very effective;" changes in pain condition as "worsened," "unchanged," or "improved;" and changes in QOL as "worsened," "unchanged," or "improved."
Data Analyses
We performed data analyses to address the following questions: 1. Did the patients improve on any or all of the four measures of pain and functioning after receiving the treatment services? 2. Were posttreatment service ratings and pre-to posttreatment changes in pain and functioning significantly associated?
To answer question 1, we performed a multivariate Hotelling analysis (T 2 ) comparing the pre-and posttreatment values of the four psychometric variables. We then used a series of Student t-tests to compare the pre-and posttreatment values for each variable. To evaluate question 2, we used multivariate analyses of variance (MANOVAs) to compare changes in the four psychometric variables across the three levels of each service rating. If the MANOVA was significant, we used analyses of variance (ANOVAs) to address question 2. When F-values were significant, pairwise contrasts were performed with the Tukey criteria. Missing data were replaced by the group mean. The percentage of missing values was 6.6 percent for the service ratings and 2.4 percent for the measures of pain and function. We ran two sets of analyses: one set with data from participants who provided complete data (i.e., nonreplaced data) and one set with missing data replaced by the group mean. Because the results of the two analytic approaches did not differ, we report the analyses with missing data replaced by the group mean to facilitate comparisons among the results. Table 1 presents the patient ratings of satisfaction with treatment, effectiveness of treatment, change in pain condition, and change in QOL after treatment. Approximately 62 percent of the patients expressed medium or high satisfaction with the services received, and approximately 69 percent rated the pain services as somewhat or very effective. About 67 percent rated their pain as improved or unchanged following treatment, and 68 percent rated their QOL as improved or unchanged. Table 2 shows the mean scores on the outcome measures at pre-and posttreatment. Prior to the individual t-tests, we used a multivariate Hotelling (T 2 ) analysis to compare the pre-and posttreatment values of the four psychometric variables. Significance was p < 0.001 based on the Wilks Λ statistic. The individual t-tests revealed that patients reported significant pre-to posttreatment decreases in pain severity, pain interference, and depression. Effect sizes of change scores as calculated from results of the individual t-tests were -0.40, -0.26, -0.32, and -0.11 for pain severity, pain interference, depression, and disability, respectively. These effect sizes indicate that, based on generally accepted criteria [32] , painseverity change had a medium effect size, while interference and depression changes had small effect sizes. MANOVAs were used for comparing changes in the four psychometric outcome variables (pain severity, pain interference, depression, and disability) across the three levels of each service rating. The multivariate p-values using the Wilks Λ test were (1) We used these results to justify separate ANOVAs. Tables 3-6 show the results of one-way ANOVAs of the pre-to posttreatment change scores of the four outcome variables across the three service-rating levels for satisfaction (Table 3) , effectiveness ( Table 4) , pain condition (Table 5) , and quality of life ( Table 6 ). All analyses used values from the same 122 patients in Table 2 . Changes in pain severity and pain interference consistently had the greatest association with the service ratings of treatment satisfaction, effectiveness, change in pain condition, and quality of life, with highly significant p-values in all four variables. The patients' self-reported changes in disability had significant associations with service ratings of treatment effectiveness, change in pain condition, and change in quality of life. Change in depression was not significantly related to any of the service ratings. Effect sizes for pain severity were medium to large [32] for all the service ratings; effect sizes for pain interference and disability ranged from small to medium. Tables 3-6 also present the pairwise contrasts that were performed among the outcome-variable change scores for the three levels of service ratings. In all cases of significant F-values, the contrast between the low and high levels of the service rating was significant. Patients with high ratings of satisfaction with pain services reported greater pre-to posttreatment decreases in pain severity and pain interference than patients with low ratings. Patients with high ratings of pain services and QOL reported significantly more improvements in pain severity, interference, and disability than patients with low ratings. The patients who reported their pain condition as improved also demonstrated more improvements in pain severity, interference, depression, and disability than patients who reported their pain condition as worsened. Additional significant comparisons included the contrasts between the middle and high values of all service ratings for pain severity, and the middle and high service ratings of pain condition for pain interference. Patients with higher service ratings reported greater decreases in pain severity and pain interference than patients with lower ratings. The contrast between low and middle levels of QOL was significant for pain severity, with patients with higher ratings of improvement in quality of life reporting greater decreases in pain severity.
RESULTS
We studied whether race/ethnicity (white or nonwhite), marital status (married or not), and education (at least high school/GED or less than high school) were related to the posttreatment psychometric and service ratings. Previous research has indicated that these demographic variables may influence the outcome of multidisciplinary painmanagement programs [3, 28, 33] . Among the statistically significant relationships was one between disability and race/ethnicity; white patients (n = 62) had lower mean ratings than nonwhite patients (n = 31), with mean values of 14.97 versus 18.45, respectively, (t 91 = -3.23, p = 0.002). Table 5 . Analysis of variance of participant self-rated change in pain condition (worsened, n = 40; unchanged, n = 41; improved, n = 41) with changes in outcome variables. Table 6 . Analysis of variance of participant self-rated change in quality of life (worsened, n = 39; unchanged, n = 46; improved, n = 37) with change in outcome variables. All four psychometric outcome variables had lower mean values for patients with at least a high school education/GED (n = 93) compared with patients with less than a high school education (n = 16); specifically, mean pain severity was 4.48 versus 5.54, respectively (t 107 = -3.29, p = 0.001); mean pain interference was 4.65 versus 5.40, respectively (t 107 = -2.61, p = 0.01); mean disability was 15.59 versus 19.19, respectively (t 107 = -2.58, p = 0.01); and mean depression was 10.93 versus 13.31, respectively (t 107 = -3.77, p = 0.0003).
Change in Outcome Variable
Changes in QOL and education were also significantly related. Of the 93 patients with at least a high school education/GED, 28 percent rated their change in QOL as worsened, 39 percent as unchanged, and 33 percent as improved. In comparison, among the 16 patients with less than a high school education, 62 percent rated their change in QOL as worsened, 18 percent as unchanged, and 18 percent as improved (χ 
DISCUSSION
The results indicate significant improvements on ratings of pain severity, pain interference, and depression from pre-to posttreatment among the patients in this multidisciplinary pain-management program. However, no significant change in disability (functional status) was found. Analysis of effect sizes indicated a medium effect for pain severity and small effects for pain interference and depression.
Patient ratings of satisfaction with and effectiveness of treatment were less favorable than those found in previous studies of multidisciplinary pain programs [19] [20] [21] ; 38 percent of the patients gave low satisfaction ratings and 31 percent gave low effectiveness ratings. Similarly, most patients did not rate changes in pain condition and QOL favorably; only 34 percent reported improved pain condition and 30 percent reported improved QOL. These results may be partly due to the severity, chronicity, and heterogeneity of the pain conditions represented in the study sample. Furthermore, the patients did not receive a standard set of interventions; rather, the interventions were individualized and implemented by different staff in different departments. For example, some patients received epidural injections, while others received biofeedback, physical therapy, or a combination of various treatments. This individualized approach to pain management has not been compared with a more standardized multidisciplinary program and its efficacy may be limited.
In the present study, the patient ratings of services (satisfaction, effectiveness, changes in pain condition, and QOL) were significantly associated with changes in several outcome measures. As predicted, pre-to posttreatment changes in pain severity and pain interference were significantly associated with service ratings of satisfaction, effectiveness, change in pain condition, and QOL. Change in the patients' self-reported disability from pre-to posttreatment was significantly related to ratings of treatment effectiveness and changes in pain condition and QOL. These findings support the need for pain-management programs that focus on decreasing pain intensity, pain interference, and disability. Although mean depression levels were significantly reduced at posttreatment, the patients' pre-to posttreatment change in self-reported depression was not significantly associated with any of the service ratings. This finding suggests that patients' evaluations of a pain-treatment program are related to perceptions of improvements in pain and daily function rather than mood. Also, given that mood change was not a focus of treatment, individuals whose mood did not improve but whose pain decreased did not feel that treatment was any less successful than individuals whose mood did improve.
The patients' race/ethnicity was significantly associated with self-report of disability. The nonwhite patients, primarily African American, reported greater disability than the white patients. Previous research has documented that minority patients are at risk for undertreatment of acute, postoperative, and cancer pain [34] . Very little research has examined the possible influence of race/ ethnicity on treatment outcomes for patients with chronic noncancer pain. The results have been mixed; some descriptive studies indicated no significant differences in treatment outcomes as a function of race/ethnicity [35] and others found that minority patients were at risk for less positive outcomes, including greater disability [33] [34] . In the present study, the white and nonwhite patients did not differ in their ratings of satisfaction, effectiveness, or changes in pain condition and QOL. Longitudinal research is needed for investigating the adequacy of pain treatment programs for African-American and other racial/ethnic minority patients.
Level of education was significantly associated with posttreatment pain severity, pain interference, depression, and disability. Patients with at least a high school education/GED reported more positive outcomes than individuals with less than a high school education. In addition, patients with less than a high school education were less likely to report a positive change in QOL. The association between education and treatment outcomes may reflect the relationship of education to socioeconomic status and daily function. In a national survey of individuals with back pain, Deyo and Centor found that education strongly predicted functional status [28] . Additional research must evaluate the impact of education on treatment outcomes and patient ratings of services for chronic pain.
Several limitations of this study should be noted. First, the patients in this study were primarily male veterans with relatively severe and chronic pain conditions. Moreover, only a portion of those who received treatment came to the follow-up session and completed the posttreatment questionnaire packet. Thus, dissatisfied patients might have been overrepresented in the dropout group. For these reasons, the findings should be generalized cautiously. Second, response bias may have influenced the responses of patients who completed the outcome assessment. A member of the multidisciplinary treatment team typically administered the outcome measures. Third, because the current results are correlational, they do not represent causal relationships between the patient ratings of services and treatment outcome as reflected by the psychometric measures used. The pre-to posttreatment changes in the outcome measures may be related to multiple factors that include random effects, regression to the mean, and the pain interventions. A fourth limitation is the reliance on self-report measures for assessment of functioning, especially with regard to disability. An additional measure of disability, such as a clinician's rating of functional status would have been desirable. A related limitation is the lack of information on the patients' pain diagnoses and specific treatment plans. These variables possibly influence patient ratings of services received in a multidisciplinary pain-management program.
Another limitation of our study is the limited information about the psychometric properties of the treatment-satisfaction measures that were used. The present results, however, provide evidence of the construct validity of the measures. The patient ratings of treatment satisfaction, effectiveness, and changes in pain condition and QOL were highly associated with changes in pain intensity and pain interference following treatment. Furthermore, the ratings of effectiveness and changes in pain condition and QOL were significantly associated with posttreatment disability. Thus, patients with lower levels of pain, pain interference, and disability at posttreatment were more likely to rate the pain-management services positively than patients with less favorable outcomes. We need additional research to further explore the reliability and validity of our treatment-satisfaction measures and compare them with alternative measures. The construct of satisfaction with pain-management services has not been well defined. Our measure included four possible components but did not assess other possible domains, such as satisfaction with service providers, evaluations of analgesic medications, or satisfaction with information and explanations provided in the treatment program.
CONCLUSIONS
Most pain-management programs are mandated to assess patient satisfaction with services. Despite the limitations of our study, the findings suggest that, unlike general surveys of patient satisfaction with services that focus on staff courtesy, length of waiting time, and other treatment-related variables, patient ratings of satisfaction and effectiveness of the program could be used as indices of treatment outcome. For instance, in this study, patients were first asked to rate satisfaction with and effectiveness of treatment and then to rate changes in pain condition and quality of life. Hence, the rating questions were asked in the context of "Did the interventions work?" as opposed to "Were you treated well?" Additional research is needed for further evaluating this approach to service ratings and for determining whether this approach produces a stronger link between patient ratings of satisfaction and treatment outcome than global ratings alone. Our findings also indicate that different types of satisfaction ratings may reflect changes in different factors that are commonly targeted in pain-management programs. The results support the importance of assessing not just satisfaction with treatment but also perceived changes in functioning, pain, and overall QOL after pain-management interventions.
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